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reziume
Tbilisis  simpoziumze  Cven  ukve  gvqonda  saubari,  rom  sxvadas-

xva  tradiciuli  polifoniebi,  maT  Soris  qarTuli  polifonia  da
gansxvavebuli  eTnikuri  musikaluri  instrumentebis  JReradoba
Seicavs  arasmenad  maRal  sixSirian  vibrirebul  komponents  (HFC),
romelic  aRemateba  adamianis smenadobis  xarisxs  Tavisi  mkveTrad
gamoxatuli  meryeobiT;  igi  mimdinareobs  mikro  droiT  interval-
Si,  daaxloebiT  milisekundebSi.

veyrdnobiT  ra Tanamedrove  samecniero  midgomas,  Cven  aRmova-
CineT,  rom  rTuli  struqturis  arasmenadi  maRal  sixSiriani  kom-
ponentebi  aaqtiveben  neironals  tvinSi  da  musikalur  bgeras  uf-
ro  komfortuls  xdian  mosmenisTvis.  Cven  am  fenomens  `hiperJRe-
radobis  efeqti~  vuwodebT.

Tumca  gaurkvevelia,  Tu  rogor  gardaiqmnebian  msmenelisaTvis
aRsaqmel  JReradobad  arasmenadi  maRal  sixSiriani  komponentebi.
Cven  SevZeliT  gveCvenebina,  rom  haeris  vibraciisgan  warmoqmnili
arasmenadi  maRalsixSiriani  komponentebi  aRiqmebian  ara  smeniTi
sistemis  anu  yuris  meSveobiT,  aramed  garkveuli  SegrZnebaTa  me-
qanizmis  mier,  romelic  ganTavsebulia  sxeulis  zedapirze.  winam-
debare  moxsenebaSi  Cven  swored  am  detalebze  SevCerdebiT.

1.  Sesavali
sxvadasxva  tradiciuli  polifoniebi,  maT  Soris  qarTuli  po-

lifonia  da  gansxvavebuli  eTnikuri  musikaluri  instrumentebis
JReradoba  Seicavs  arasmenad  maRal  sixSirian  vibrirebul  kompo-
nents  (HFC),  romelic  aRemateba  adamianis  smenadobis  xarisxs  Ta-
visi  mkveTrad  gamoxatuli  meryeobiT,  rac  mimdinareobs  mikro
droiT  intervalSi,  daaxloebiT  milisekundebSi.  amis  Sesaxeb
gvqonda  saubari  wina  simpoziumze.

damatebiT  aRmovaCineT,  rom  arastacionaruli  JReradoba  Sei-
cavs  maRal  sixSiriani  komponentebis  meryeobis  mniSvnelovan  ra-
odenobas,  aaqtiurebs  tvinis  funqcias,  rac  zrdis  Tavis  qalaSi
da  talamusSi  sisxlis  mimoqcevas  (rCBF);  mniSvnelovnad  amaRlebs
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eleqtroencefalogramis  zurgis  alfa  komponentis  sixSires,  rac
siamovnebis  upirvelesi  maCvenebelia;  amave  dros  aumjobesebs  imu-
nur  funqcias  NK-as  CaTvliT,  romelic  simsivnis  da  stresis  ga-
momwvevi  hormonebis  winaaRmdeg  asrulebs  barieris  funqcias;  xels
uwyobs  JReradobis  meti  siamovnebiT  aRqmas  da  iseT  qcevas,  rom-
lis  drosac  msmeneli  uSualod  egueba  JReradobis  komfortul
smeniT  dones.  amas  Cven  vuwodebT  ̀ hiperJRerad  efeqts~  (Oohashi  et
al.  1991;  2000;2001;  Yagi  et  al,2002,2003,2003a).

amasTan  hiperJReradi  efeqti  aris  fenomeni,  romelic  mWidrod
ukavSirdeba  adamianis  smeniT  funqcias  da  Seicavs  uCveulo  Tvi-
sebebs.  maT  Soris  adamianebSi  cnobilia,  rom  smeniTi  sistemis
mier  JReradobad    ar  aRiqmeba  haeris  vibraciis  sixSire  20  hercze
zeviT.  es  udidesi  gamocanaa,  Tu  rogor  grZnobs  aseTi  maRali
sixSiris  vibracias  adamiani.

am  kvlevaSi  Cven  vcdilobT  ganvsazRvroT,  SeiZleba  Tu  ara  am
fenomenis  axsna  mxolod  haeris  gamtari  smeniTi  nervuli  siste-
miT,  Tu  saWiroa  ganvixiloT  haeris  ar  gamtari,  an  sxva  biologi-
uri  sistemebis  CarTvis  faqtorebi.  am  miznisTvis  Cven  gavyaviT
hiperJReradi  efeqtis  momcemi  JReradi  wyaro    or  komponentad:
smenadi  dabali  sixSiris  komponenti  (dsk;  low  frequency  component  -
LFC)  da  arasmenadi  maRali  sixSiris  komponenti  (msk;  High  frequency
component  -  HFC)  (Oohashi  et  al.  2000).  maSin  roca  dabali  sixSiris
komponenti  warmovadgineT  haeris  gamtari  smeniTi  sistemiT,  ma-
Rali  sixSiris  komponenti  erTdroulad  iyo  warmodgenili  hae-
ris  gamtari  smeniTi  sistemisa  da  mTeli  sxeulis  zedapirze.  Cvens
TanamedroveobaSi  sxvadasxva  aRqmiTi  sistemebi  (garda  haeris  gam-
tari  smeniTi  sistemisa)  SeiZleba  arsebobdes.  pirobiTad,  Sevada-
reT  sruli  JReradoba  (sruli  JReradoba  aris    dabali  da  maRali
sixSiris  komponentebis  erTdrouli  Tanaarseboba)  da  dabali  six-
Siris  komponentebi.  amiT  ki  gavaanalizeT,  iyo  Tu  ara  raime  gan-
sxvaveba  am  sxvadasxva  mdgomareobaSi  myofi  hiperJReradobis  efeq-
tis  gamovlenas  Soris.  wina  kvlevaSi  gamovavlineT  hiperJReradi
efeqtis  ori  gansxvavebuli  ganzomileba:  1. EEG-is  spontanuri  fsi-
qologiuri  ganzomileba,  romelic  iyenebs  portatiul  mravalka-
nalian  telemetrul  sistemas;  da  2. qcevis  ganzomileba  (Oohashi  et
al.  2001;.  Yagi  et  al,  2002,  2003,  2003a)  CLL-ze;  Cven  davinaxeT,  rom
hiperJReradi  efeqti  ar  iyo  Semotanili,  roca  maRali  sixSiris
komponenti  SerCeviT  iyo  warmodgenili  haeris  gamtar  smeniT  sis-
temaSi,  magram  warmodgenili  iyo  maSin,  roca  maRali  sixSiris
komponenti  saxeze  iyo  mTel  sxeulze  da  Seicavda  Tavs,  magram
gamoricxavda  yurebs.  es  saocari  aRmoCena  amtkicebs,  rom  arasme-
nadi  maRali  sixSiris  komponenti,  romelic  iZleva  hiperJRerad
efeqts,  aRqmadia  sxeulis  saSualebiT,  rac  ganasxvavebs  mas  sayo-
velTaod  miRebuli  haeris  gamtari  smeniTi  sistemisgan.
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2.  eqsperimentuli  meTodi
sagani.   EEG  da  qcevis  eqsperimentebSi  janmrTeli  iaponeli

mozrdili  moxaliseebi  monawileobdnen.  informacia  eqsperiment-
Si  monawileTa  Sesaxeb  (monacemebi,  sqesi  da  asaki)  mocemulia    das-
kvniT  monakveTSi.  werilobiTi  Tanxmoba  TiToeuli  maTganisgan
eqsperimentis  dawyebamde  iqna  aRebuli.  eqsperimentebi  tardebo-
da  eTikis  komitetis  da  fsiqologiur  mecnierebaTa  erovnuli
institutis  mier  miRebuli  da  damtkicebuli  normebis  dacviT.
TiToeul  monawiles  hqonda  5  welze  meti  zegavlena  maRali  sixSi-
ris  komponentebiT  mdidari  musikaluri  instrumentebisa,  romle-
bic  gamoiyeneboda,  rogorc  JReradobis  wyaro.

JReradi  masala  da  sistemis  Cveneba.  JReradobis  mastimuli-
rebeli  iyo  tradiciuli  gamelanis  kompozicia  `Gambang  Kuta~
(balis  kunZulebi,  indonezia),  romelic  mdidari  iyo  maRali  six-
Sireebis  TvalSisacemi  meryeobiT  da  damtkicebulia,  rom  Seicavs
hiperJReradobis  efeqts.  bi-kanaluri  JReradobis  Cvenebis  sis-
tema  (Oohashi  et  al  2000;  2001;  Yagi  et  al,  2002)  gamoviyeneT  JRerado-
bis  stimulirebisTvis  (sur. 1).  gamoviyeneT  zeda  da  qveda  sixSi-
reebis  filtri  22  kHz  sixSireTa  gadakveTasTan  erTad  da  davya-
viT  signalis  wyaro  dabali  sixSiris  smeniT  komponentad  da  aras-
meniT  maRali    sixSiris  komponentad;  amasTan  gavaZliereT  TiTo-
euli  maTgani  cal-calke.  es  signalebi  warmodgenili  iyo  erTd-
roulad  an  cal-calke  reproduqtoris  an  smeniTi  aparatis  meS-
veobiT.  JReradobis  wyarosa  da  bi-kanaluri  JReradobis  sistemis
(Authentic  Signal  Disc  ARHS9002  and  Authentic  Hypersonic  Sound  System,
Action  Research  Co.,  Ltd.,  Tokyo,  Japan)  zusti  specifika  aRwerilia
SromaSi  (Yagi  et  al,  2002).

sistemis  reproduqtoruli  komponentebi  ganTavsebuli  iyo  ada-
mianis  yurebidan  daaxloebiT  2  metris  daSorebiT.  eqsperimentSi
monawileebi  iyenebdnen  specialurad  (SekveTiT)  damzadebuli  yur-
Tsasmeni  baliSebis  gareSe.    marjvena  da  marcxena  (orive)  yurT-
sasmeni  Seicavda  vibrirebis  gamomwvev  or  xelsawyos;  erTi  dabali
sixSiris  komponentisTvis  da  meore  maRali  sixSiris  komponentis-
Tvis.  suraTi. 2  gviCvenebs  bikanaluri  JReradobis  sistemisgan  mi-
Rebuli  haeris  realuri  vibraciis  siZlieris  diapazons,  romelic
Cawerilia  mikrofoniT  eqsperimentSi  monawile  adamianis  mdeba-
reobidan.  200  wamiani  musikis  fragmentis  siZlieris  saSualo  di-
apazoni,  romelic  gamoyenebuli  iyo  eqsperimentSi  gamoTvlil  iq-
na  furies  Cqari  gardaqmnis  analiziT  (FFT).  eqsperimentis  verc
erTma  monawilem  siCumisgan  ver  SeZlo  gaerCia  maRali  sixSiris
komponentis  arseboba.

TiToeuli  EEG  da  qcevis  eqsperimenti  Seicavda  4  qve-  eqsperi-
ments:  a)  dabali  da  maRali  sixSiris  komponentebi  warmodgenili
iyo  reproduqtorebiT;  b)  dabali  da  maRali  sixSiris  komponente-

 emi niSina da sxv.
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bi  warmodgenili  iyo  yurTsasmenebiT;  g)  dabali  sixSiris  komponen-
ti  warmodgenili  iyo  yurTsasmeniT,  maRali,  ki  _ reproduqto-
riT;  d) dabali  sixSiris  komponenti  yurTsasmeniT;  maRali  sixSiris
komponentebi  ki  _  reproduqtoriT,  magram  JReradobis  saizola-
cio  masaliT,  rac  xels  uSlida  maRali  sixSiris  komponentebis
sxeulze  zegavlenas.  yvela  eqsperimentSi  sruli  JReradobis  sis-
temisa  (FRS;  anu  dabali  da  maRali  sixSiris  komponentebis  erTd-
rouloba)  da  dabali  sixSiris  komponentis  ori  mdgomareoba  Seva-
dareT  erTmaneTs.  gansakuTrebuli  yuradReba  miipyres  monawile-
ebma,  romlebmac  diskomfortis  Tavidan  acilebis  myisiereba  gamo-
amJRavnes.

EEG-is  ganzomileba.  EEG    Caweril  iqna  telemetruli  sistemiT
12  saitidan;  saerTaSoriso  10-20  sistemis  mixedviT,  gamoviyeneT
yuris  garsis  eleqtrodebis  da  furies  Cqari  gardaqmnis  analizis
(FFT)  kavSiri.  saSualo  simZlavris  kvadratis  fuZe,  TiToeuli
eleqtrodis  mdebareobis  10.0-13.—hercis  sixSiris  arealSi,  iyo
gamoTvlili,  rogorc  eqvivalenturi  SesaZlebloba   mTavari  wya-
ros  meore  CanawerSi  moTavsebuli  EEG-isTvis.  monacemebi,  mopove-
buli  7  eleqtrodidan  centruli-zurgis-oqsipitaluri  zonidan
(C3,  C4,  T5,  Pz,  T6,  O1,  O2),  gaanalizebulia  sawyisi  wyaros  da  EEG-
is  kuTxiT;  aRniSnuli  SevadareT  or  mdgomareobas:  sruli  JRera-
dobis  (FRS)  da  dabali  sixSiris  komponents  (LFC).  damatebiT  sawyis
wyaroSi  2,  cvlilebebi  srul  JReradobasa  da  dabali  sixSiris
komponents  Soris  aseve  Sefasebul  iqna  feradi  konturebis  mqone
xazebis  rukiT,  romelic  iyenebda  2,565  modulators  linearuli
interpolaciiT  da  eqstrapolaciiT  (Duffy  et  al.,1979;  Ueno  and
Matsuoka,  1976),  rac  Tavis  mxriv  efuZneba  Z-Sefasebas.  igi  gamoTv-
lilia  TiToeul  eleqtrodSi  sawyisi  meore  wyaros  simZlavris
orwertilovani  Sepirispirebidan.

CLL-is  gamoTvla.  igive  4  qve-eqsperimenti    Catarda  CLL-is
gamosaTvlelad,  rac  EEG-is  SemTxvevaSi.  pirvel  cdaSi,  eqsperi-
mentis  monawileebi  usmendnen  JReradobis  mastimulirebels  mo-
sasmeni  poziciidan.  Semdegi  sami  cdis  ganmavlobaSi  monawileebs
vTxoveT,  Tavad  mieRoT  maTTvis  komfortuli  mdgomareoba  mo-
sasmenad  da  gamoeyenebinaT  distanciuri  marTvis  pulti  gadar-
Tvis  regulatoriT,  rac  asrulebda  signalis  donis  gamakont-
rolebel  funqcias  Semsrulebelsa  da  gamaZlierebels  Soris.
signalis  Sesaxeb,  roca  isini  esadagebodnen  mosmenis  dones,  mo-
nawiles  aranairi  vizualuri  an  SegrZnebiTi  informacia  ar  mie-
wodeboda.    finaluri  cdis  dros,  TiToeuli  monawile  usmenda
im  ucvlel  JReradobas,  romelic  Tavad  SearCia  wina  cdis  dros.
mosasmeni  done  izomeboda,  rogorc  A-kategoriis  JReradobis
gamoxatva  wnevis  erTeulebis  ekvivalenturi  dausruleblobiT
(Laeq),  romelic  iyenebs  integrirebul  JReradobas.  done,  rome-

musikalur  JReradobaSi  CarTuli  maRal-sixSiriani
arasmenadi  komponentis  aRqmis  biologiuri  meqanizmi
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lic  gaizoma  finalur  mosasmen  cdaSi  da  miesadaga  terminebs
(Laeq)  ganxilulia,  rogorc  CLL.  statistikuri  Sefaseba  Sedga
wyvili  studentebis  t-testis  gamoyenebiT  da  emyareboda  sruli
JReradobisa  (FRS)  da  dabali  sixSiris  komponentis  (LFC)  cal-
calke  Sedarebas.

3.  Sedegebi.
EEG  eqsperimenti.  rodesac  monawileebisaTvis  (5  mamakaci,  7

qali)    reproduqtorebis  saSualebiT  SeTavazebuli  iyo  orive  _
dabali  sixSirisa  da  maRali  sixSiris  komponentebi  (anu  sruli
JReradoba  FRS),    sawyisi  EEG-s  simZlavre  iyo  mniSvnelovnad  di-
di,  Tu  SevadarebT  dabali  sixSiris  komponents  calke,  rac  ganam-
tkicebs  hiperJReradobis  efeqtis  gamovlinebas  (sur.  3a  marcxniv
da  SuaSi).

rodesac  JReradoba  warmodgenili  iyo  yurTsasmenebis  saSua-
lebiT  zed  yurze  (6  mamakaci,  9  qali),  aranairi  gansxvaveba  srul
JReradobasa  (FRS)  da  dabali  sixSiris  komponents  (LFC)  Soris
sawyis  EEG-Si  ar  SeiniSneboda  (sur.  3b  marcxniv  da  SuaSi).  rodesac
dabali  sixSiris  komponenti  warmodgenili  iyo  yurTsasmenebiT,
xolo  maRali  sixSiris  komponenti  reproduqtoriT    (7  mamakaci  da
8  qali),  sawyisi  simZlavre  iyo  ufro  didi  sruli  JReradobisas,
vidre  dabali  sixSiris  komponentis  dros,  JReradobis  Cvenebis
bolo  periodSi  (sur.  3c  marcxniv  da  SuaSi).  meore  mxriv,  rodesac
monawilis  sxeuli  iyo  Tavisufali  reproduqtorebSi  gamavali
maRali  sixSiris  komponentis  zegavlenisgan,  rac  JReradobis  dam-
xSobi  masaliT  miiRweoda  (5  mamakaci  da  8  qali),  sawyisi  EEG-is
mzardoba  sruli  JRerdobisas  TvalSisacemad  daqveiTebuli  iyo
(sur.  3  c  marcxniv  da  SuaSi).  es  monacemi  miuTiTebs,  rom  hiperJRe-
radi  efeqti  Cndeba  mxolod  maSin,  rodesac  maRali  sixSiris  kom-
ponenti  warmodgenilia  sxeulis  an/da  Tavis  zedapirze

qcevis  eqperimenti.  CLL-is  qcevis  sazomi  iyo  Tanmxvedri  EEG
eqsperimentisa.  rodesac  orive  dabali  sixSiris  da  maRali  six-
Siris  komponentebi  warmodgenili  iyo  yurTsasmenebiT  (5  mamaka-
ci,  5  qali)  (sur.  3a  marjvniv),  an  rodesac  dabali  sixSiris  kom-
ponenti  SeTavazebuli  iyo  monawileebisaTvis  yurTsasmenebiT,
xolo  maRali  sixSiris  komponenti  reproduqtorebiT  (5  mamaka-
ci  da  5  qali)  (sur.  3c  marjvniv),  monawileebi  uSualod  esadage-
bodnen  JReradobas,  ufro  meti  komfortulobiT  sruli  JRera-
dobis  SeTavazebisas,  vidre  dabali  sixSiris  komponentis  calke
warmodgenisas.  monawileebi  esadagebodnen  sruli  JReradobis  da
dabali  sixSiris  komponentis  analogiur    smeniT  donis  masStabs
cal-calke,  rodesac  dabali  da  maRali  sixSiris  komponentebi
warmodgenili  iyo  yurTsasmenebis  saSualebiT  (3  mamakaci,  6  qa-
li)  (sur.  3b  marjvniv).  xolo  maSin,  roca  dabali  da  maRali

emi niSina da sxv.
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sixSiris  komponentebi  warmodgenilia  yurTsasmenebiT  da  repro-
duqtorebiT,  Sesabamisad,  monawileebi  Tavisufalni  iyvnen  maRa-
li  sixSiris  komponentis  zegavlenisgan  (4  mamakaci  da  5  qali,)  da
CLL-Sic  mzardoba  sruli  JReradobisas  mniSvnelovnad  daxSuli
iyo  (sur.  3d  marjvniv).

  4.  ganxilva
haeris  gamtari  smeniTi  sistemis  garda,  hiperJReradi  efeqtis

gamomwvevi  biologiuri  meqanizmis  Seswavlisas,  pirvel  rigSi,  gan-
vixilavT,  sxva  biologiuri  sistemebis  arsebobis  SesaZleblobas.
Cven  SevamowmeT  hiperJReradi  efeqtis  gamomwvevi  sxvadasxva  mdgo-
mareoba,  sadac  dabali  da  maRali  sixSiris  komponentebi  iyo  war-
modgenili  srul  sxeulze  an  SerCeviT  yurTsasmenebis  saSuale-
biT.  Sedegad  gamovlinda,  rom  hiperJReradi  efeqti  ar  Cndeba,
rodesac  maRali  sixSiris  komponenti  warmodgenilia  SerCeviT  ha-
eris  gamtari  smeniTi  sistemaSi,  magram  igi  saxezea  maSin,  roca
maRali  sixSiris  komponenti  warmodgenilia  mTels  sxeulze  da
moicavs  Tavs  da  gamoricxavs  yurebs.  es  aRmoCena  miuniSnebs,  rom
hiperJReradi  efeqti  vlindeba  mxolod  maSin  rodesac  ara  haeris
gamtari  nervuli  sistema,  aramed  sxva  gamoukvlevi    sainformacio
arxebia  gaaqtiurebuli.

PET-is  gamoyenebiT  (Oohashi  et  al.  2000;)    EEG-isa  da  rCBF–is
erTdrouli  Canaweri  gviCvenebs,  rom  7  eleqtrodidan  Cawerili
sawyisi  2  komponenti   centralur  zurgis  oqsipitalur  zonaSi  (C3,
C4,  T5,  Pz,  T6,  O1  da  O2)  da  saSualod  am  sawyisi  2  eleqtrodis
gadakveTis  SesaZlebloba,  romlebic  am  eqsperimentSi  gamoiyene-
bodnen  rogorc  hiperJReradobis  fsiqologiuri  maCveneblebi,  ur-
TierTkavSirSia  tvinis  organos  muSaobasTan  da  Seicavs  hipota-
lamuss,  Tavis  tvinis  naxevarsferos  garss  (precuneus),  Subliswina
Tavis  tvinis  qerqs  (prefrontal  cortex)  da  wina  sartylisebur  nawils
(anterior  cingulate  gyrus).  Tavis  tvinis  es  zonebi  Seicaven  erTmaneTi-
sagan  gansxvavebul  neironul  jgufebs,  rac  iwvevs  Tavis  tvinis
sxvadasxva  nawilSi  monoaminergikul  da opioidur  amofrqvevebs  da
Cvens  mier  ganxiluli  arian  neironaluri  qselis  safuZvlad  (Role
and  Kelly,1991)  am  zonebis  stimulacia  iwvevs  sasiamovno  SegrZnebas
da mkacrad akontrolebs adamianis  qcevas  (Thomson,  1988).

CLL  gamoyenebuli  iyo,  rogorc  aRqmis  sazomi  JReradobis  xa-
risxis  mcire  gansxvavebebis  dros,  romelic  SeiZleba  ar  iyos  Segne-
bulad  aRqmuli  an  advilad  gamoxatuli  monawilis  mier  (Cullari  and
Semanchick,  1989;  Namba  and  Kuwano  1998).    es  strategia  monawiles
saSualebas  aZlevs,  miiRos  misTvis  sasurveli  stimuli  didi  rao-
denobiT.  Sesabamisad  CLL-is  momateba  an  kleba,  romelic  ganixile-
boda  winamdebare  kvlevaSi,  SeiZleba  aisaxos  qcevis  cvalebadoba-
ze,  Tavis  tvinis  struqturaSi  formirebuli  sistemis  gaaqtiure-

musikalur  JReradobaSi  CarTuli  maRal-sixSiriani
arasmenadi  komponentis  aRqmis  biologiuri  meqanizmi
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bis  an  deaqtiurobis  saxiT.  es  axsna  SeiZleba  gamoyenebul  iqnes
EEG  eqsperimentis  Sedegebis  mimarT.

winamdebare  kvlevis  Sedegebze  dayrdnobiT,  gamovlinda,  rom
arasmenadi  maRali  sixSiris  komponenti,  romliTac  mdidaria  tra-
diciuli  polifonia,  aRiqmeba  mTeli  sxeuliT  da  amaRlebs  musi-
kiT  miRebuli  siamovnebis  SegrZnebas Tavis  tvinis  aqtiurobis  xar-
jze. es  daskvna  Cvens  mier  winaT  moyvanili  modelis  safuZvelia;
masSi  organzomilebiani  JReradobis  aRqmis  modeli  iyo  warmodge-
nili,  romelSic    arasmenadi  maRali  sixSiris  komponenti  iwvevda
Tavis  tvinis  funqciis  cvalebadobas  Tavis  tvinis  gaaqtiurebis
gziT,  romelSic  garkveuli  arasmenadi  mimarTuleba  warmodgenili
iyo  dabali  sixSiris  komponentTan  SepirispirebiT.  ase  iqmneboda
hiperJReradi  efeqti.

Targmna   nana  SariqaZem

emi niSina da sxv.
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selectively to the air-conducting auditory system, but was induced when the HFC
was presented to the entire body surface, including the head but excluding the ears.
This finding suggests that the emergence of the hypersonic effect can be observed
only when some unknown information channel, not the air-conducting auditory ner-
vous system, is activated.

  By the simultaneous recordings of EEG and rCBF using PET(Oohashi et al.
2000)it was shown that the alpha 2 component recorded from 7 electrodes in the
central and parieto-occipital regions (C3, C4, T5, Pz, T6, O1, and O2) and the aver-
aged alpha 2 potential across these electrodes, which were used as a physiological
index for the hypersonic effect in this experiment, were correlated significantly with
the activity of the fundamental brain network including the upper brainstem (mid-
brain), hypothalamus, thalamus, precuneus, prefrontal cortex, and anterior cingulate
gyrus.  These brain areas, containing distinct neuronal groups that are the major source
of the monoaminergic projections and opioid projections to various parts of the brain
(Role and Kelly,1991), are considered as the reward-generating neuronal network.
Stimulation of these regions introduces pleasurable sensations and strongly controls
human behavior (Thomson,1988).

CLL was used as a measure of the perception of subtle differences in sound qual-
ity that may not be consciously recognizable or may not otherwise be easily expressed
by the subjects (Cullari and Semanchick, 1989; Namba and Kuwano 1998).  The
basic strategy of this measurement is that subjects tend to receive preferable stimulus
at a greater magnitude.  It is conceivable, therefore, that the increased or decreased
CLL observed in the present study may reflect change in approaching behaviors in-
troduced by the activation or deactivation of the reward-generating system situated in
the deep-lying brain structure.  This explanation dovetails well with the results of the
EEG experiment.

Based on the findings of the present study, it was revealed that the inaudible
HFC which is richly contained in the traditional polyphony is perceived through the
body surface and increase the pleasure sensation of music by strongly activating
the fundamental brain network.  These results also support our previously proposed
model, the two-dimensional sound perception model, in which inaudible HFC modu-
late brain functions by activating the fundamental brain network via some non-
auditory pathways when presented concurrently with audible LFC, thus evoking
the hypersonic effect.
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suraTi 1. eqsperimenti am kvlevisTvis.
Figure 1.The experimental setup employed for this study.

suraTi 2. mTeli periodis manZilze daTvlili sxvadasxva JRera
di masalis Zlierebis saSualo diapazoni.
Figure 2. Averaged power spectra of the various sound materials calculated for
the entire period of the sound presentation.
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suraTi 3. sxvadasxva eqsperimentul mdgomareobaSi monawileTa
smeniTi da eleqtroencefalogramuli aqtivobis done.
Figure 3.  Electroencephalographic activity and listening level adjusted by the sub
jects during different experimental conditions.
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